Induction or protection of limbic seizures in mice by mGluR subtype selective agonists.
The behavioral consequences of metabotropic glutamate receptor (mGluR) activation were investigated following intracerebral administration of the mGluR selective agonists (RS)3,5-dihydroxyphenyl-glycine (3,5-DHPG), (1S,3R)-1-aminocyclopentane-1,3-dicarboxylate (1S,3R-ACPD), (1R,3S)-1-aminocyclopentane-1,3-dicarboxylate (1R,3S-ACPD), L-2-amino-4-phosphonobutyrate (L-AP4), L-serine-O-phosphate (L-SOP) and (2S,3S,4S)alpha-(carboxycyclopropyl)glycine (L-CCGI) into the thalamus in mice. Injections of 3,5-DHPG, 1S,3R-ACPD and L-CCGI produced dose-dependent increases in limbic seizures with a potency order of 3,5-DHPG = 1S,3R-ACPD > L-CCGI. This effect of 1S,3R-ACPD was stereoselective, since the inactive isomer (1R,3S-ACPD) did not elicit seizure activity. Limbic seizures induced by the phosphoinositide-coupled mGluR subtype selective agonist 3,5-DHPG were attenuated by the mGluR antagonist L-2-amino-3-phosphonopropanoic acid (L-AP3) and dantrolene, inhibitors of mGluR-mediated intracellular calcium mobilization. Interestingly, L-AP4, L-SOP and low doses of L-CCGI also protected against 3,5-DHPG seizures. These data indicate that mGluR agonist-induced limbic seizures in mice are mediated by activation of phosphoinositide-coupled mGluRs. Furthermore, these seizures can be protected against by activation of mGluRs that are negatively-linked to cAMP formation.